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Electrostatic Filter for Flue Gases 



The invention relates to an electrostatic filter for a flue 
gas, for the exhaust gas of heating plants in particular. 

The increase in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants. In order to be accepted, a 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liquid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use. In 
particular, sticky residues from the combustion of liquid 
fuels can only be removed incompletely in this manner. In 
addition, the washing of such a filter raises wastewater 
problems . 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
maintenance costs of which are kept within reasonable limits, 
and which are easy to service. * 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points, at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned oi 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes ^nd the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the 
least equipment expense, and in a more thorough manner than 
i3 possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush/ however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, "at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 



309833/0668 



- 5 - 



2206057 



the widened ends of the precipitating eletrodes are in flash 
contact with one another, covering the intermediate spaces 
between them, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is i 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
) electrodes may be taken over by the common mounting for the 

electrodes supported on insulators situated in the filter 
chamber* namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may be 
filled into paper bags, for example. 

The filter is situated between the smoke flue and the 
chimney- A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the, outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 
Figure 2 



shows a vertical section through the filter, 
shows a section along Line II-TI in Figure 1, 



Figure 3 shows the top view of a precipitating 
eletrode, 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode. 

Figure 5 shows a brush head for the precipitating 
electrodes. 

Figure 6 shows a brush head for the energized 
electrodes,. 



The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14 , the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

~ Ih order to maintain the effectiveness of the filter , it is 
necessary from time to time to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. Jhe removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 

^removable hood 111, and energized electrodes .14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 151 situated on it, which can be 

removed from the filter chamber 11 after the hood 111 is 

&lft4d off . 
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Energized electrodes 14 are connected directly to the 
voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111 is 
lifted off. 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure* by a sleeve 
18, which fills the open space between the f ilter-^chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletrodes 13 and energized electrodes 14^ 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11 , * from which it may be filled, for example, into paper 
bags. 
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Claims 



0 An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
y cleaned gas at the top of the chamber and several grounded," 

tubular precipitating eletrodes situated in the chamber at a 
distance from one another; extending in the flow direction 
• of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas* 
wherein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off . 

2* An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with" one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, • 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated in the 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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5 - An electrostatic fiit-^ 

elects and the TO1 „ he „ th ? S " raMti »» tW 

6 * 3116 electrostatic fii*~~ 

the mter :™::*zz:?: 9 t ciai ° 3 1 *-* *< 
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Elektrofilter fttr Bauchgase 



Die Brfi^oag betrtttt einen Elektrof liter fOr Bauchgas 
i^besobdere fur das ibgas von Bei^nngsanlagen . 

We Sunabae von ^iohtindu^triellen Hei^a*^, ^ 
besondere Ton 0^ is5ttnge n, .etneraei-te*«nd di ; 
ten Pordexungen naeh Beinhaltung der AtmosphSre anderer- 
eeits legen ea nahe, anon fiir eine Heinigung 



•der ron 



^loh^nstrieUen.HeUangsanlagen. herruhrenden lbgase 
" Borgen. Ei* dafUr geeigneter Abaoheider 



oaB, ota eioh" 



in der 



l&rterhaltttDg 



tod 



JXelrtrofiiter far die ^bscheidung Ton unbrennbaren und 
xxioht veror^en, f eaten ond t Ueetgen Partttel* a «s be* 
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der Yerbrennung ron f eaten, fLitooigen and gaef 3rnigen 
Brennntoffeu entstetaetiden Bauohgasen Bind in verschie- 
denen Ausfiibrungsfornen bekannt. Bekannt sind lnabeson- 
dero sweistufige, nit Hoohspatcnung betriebenerBlaktro- 
filter, bestetaend aus einer PiltericaBmer nit einer Bin- 
trittsdf fnung f Or das zu reinigende qas am Pufi der Sum- 
mer und einer Anstrittsdf fnung fur das gereinigte gas 
am Kopf der Kammer und einer Mehrzahl von in der Kammer 
in Abstand voneinander angeordneten, siob in Strojnungs- 
richtung des Gases erstrecJcenden, geerdeten, rohrfSrmi- 
gen BieaersohlagseleJctroden soirie Jtonzentrisch darin an- 
geordneten spannnngafuhrenden Blektroden* die an ihren 
freien, der Btatrittsbffnung fdr das Gas zugewandten Ba- 
den Sprdhspiteen aufweisen. In inbonogenen elektrischen 
Sprttbf eld der Ioniaationszone dieser Pilter werden die 
io 2U relnigenden Gas enthaltenen fasten und/oder flflasi- 
gen Partilcel unipolar aufgeladen und In Tiomogen statlschen 
Paid der Absoheidungeaone aus den Gas niedergeschlagen. 

Die Pilter Bttssen Ton Zeit zu Zeit gereinigt werden, das 
beilJt die an den Hiederscblagaeiektroden abgeschledenen 
PartLkel mttssen entf emt werden. Bei inudstrtellen Anla- 
gen geschleht dies durch mtteln oder ELopfen nlttels 
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eigens dafiir installiefter Vorrichtungen oder aber darch 
Vaachen des JFiltera. P3r deii nic btiDdus tri elleji Binaatz 
sirid die befcemrten HeinigmigsmaJanahmpii zu attf wendig. Ti^. 
besondere klebende BHoJcBtSnde ana der Verbremrang fliissi- 
ger Brennstof £e lessen sich anf dieee Weise rare tmvoll^ 
stand ig entferneni Das Vaschen eines solo ben JilWrs wirf t 
zudem AbwassexprobleiDe attf. 

Die der Erfiudimg zugrundeliegende Aufgabe 1st es, einen 
Elefctroiiiter litr die JLbScheidong iron festen mid fliteai- 
gen Partite tn aus dem Abgas onsbesoudere Ton :nicb1n^uetri~ 
ellen HeiztmgsanXageri zkl sobaffen, deesen Ansc&atmngs-- 
und Ifaterhaltmigstosteii sich in vertretbareri Grenzen hal- 
ted tmd. d6r leiokfc sa warten. iat- 

Die Aufgabe wird crflndnngsgemafl mi/t einem Blefctrofilter 
gel&t, der ana etaer PiXterkamner mi* elner Eintriirte- 
btfnans das zu xetnigende Gas am *ufi der rammer una 
einer Aastrl-tteoffmmg fttr das gereinigte Gas an *opf der 
Kaooer uM einer Hehrzahl vim la der rammer in Abstana rpn- 
eiaiatider angeordneten, eloh la StrSmmigsxiohtttng des Gases - 
erstreekenden, geerdeten, TOhrf3roigen HiedeTschlagselettro- 
den sowie koneentriech darin aageordneten spamimigsftttemdea 
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Elektroden* die an ihren freien, der Bintrltrtoo£fnnng fflr 
das Gas zugewandten-Enden, Sprfihapitzen aoftreisen, beetehtt 
and dadaroh gekennseio hue t: 1st , daB eamtliohe spanimnge- 
fQhrende Elektroden an elnem sioh oberhalb der Hieder- 
dohlagaelektroden eratrecfcenden Itatuaen hSngend in den Hie- 
derachlagselektro den nach Abheben einer die J*ilterkamme*r 
abochlie Bend en Hanbe ana der Filterkaramer gemeinaam ent- 
nehmbar angeordnet sind* 

Pie erfindnxgagenaB rorgeaehene Moglichkeit der Bntnehm- 
barkeit der spanntuigsfahrenden Elektroden aus der geoff- 
neien Pilterkararaer eroffnetdie Mogliohkeit, aowohl die 
apamwrngsHihrenden Elektroden ala mch die "Hiederschlaga-- 
elektroden «it in enteprechender ¥eiae auagestaiteten BBr- 
a ten ron Hand, also mit gerlngstera appartivem JUtfwand, zu 
reinigen, und zwar dnrchgreif ender ala dies wit den libii- 
oben Eeinignngsmaflnahraen mSglioh iat* Dabei koimen die ein- 
zelnen Elektroden naoheinander ait einer Binzelbdrsta durch- 
geputzt warden,, ea kann aber auclt eine Hehrzahl Von Elek- - 
troden, gegebenenf alls das ganze Elektrodenbtlndel, ait ent- 

aprechenden Btfr a tens Stz en eia£ .ainaal gereinigt warden- 

* 

In veiterer. Aoegeataltung der Erflndtmg liegen die an ihren 
anatrittsaeitigen Stiraseiten aufgeweiteten Hie deraohlags- 



elektroden mit ihren anfgeweiteten Enden tmter tfberdeckung 

der Z*deaheBraome btindig gegeneirander an unci oind von 

. einer den rerbieibenden Hann swisonen .mterJcainmerwandiing * 

mod Elektrodenbttndel ab^ohiroenden Manschette eingefafit, 

bo daB das gesamte Cfas. Bwangalauf ig die Hiederflonlagaeiek- 
' - ' ■ - . - - 

troden darohstrbmend der Beinigung untcrworfen wird. ZwecJc- 

oSBigerweise sind die EiederBcblagselektroden unter Bil- 

dong eines secbseckigen Bundes* aufgeweitet. Daraus resnl- 

tiert die groBte Paoknngadichte der" Elektroden and aamit 

das Optional an rerbieibenden SlnronangsgiQerscnnitt. 

Die Eunktion der elektrischen iLeiter filr die spanhungsfdh- 
renden Elek troden kann ron.der geoeinsamen, aioh anf in 

der Firterkanner angeordneten Isolator on absttttsenden Hal- 

- 

terung ftir die Elektroden, namlion den Banmen trod den aa- 
ran angeordneten, die Elektroden tragenden -Irarersen, iiber- 
nommen werden. 

Ana Sicherheitegrflnden kann der die Eilterkanoer absohliea- 
aenden Hanbe ein die elektriaclie Terbindnng swisohen deri ' 
apannmigBftthrenden Elektroden. bzw. dem die Elektroden tra- 
genden Bahmeri und der SpannungagneUe bein Abheben der Han- 
be unterbrechender Scbalter zugeordnet eeifc. 
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Daalt der Abrieb T*n den. Hiedersoh^goelettroden aus der 
Pllterlca«mner entfenit werden lami, gent die Iiiterfca» 0 er 
bodenaeitig zveckaaBigerweiBe in oinen Renter mil; Scbieoer- 
veraehlae ttber, aue dea der Abrieb etv 9 in PapiereSeke ab- 
gefdlit vird. . -. 

Dor PiWer «ird zwisol-* Pacte urki Kamln mgeprdnet. Hit 
eiaer eintrittseeitig vorgeeehenen arosaeifciappe iatm der 
Abgas^tritt in die Pilterfcamaer nnVerbroehen werden and 
duxoh eine austriirteaeitig vorgeseheneh IDroeseUclappe kaan 

die Binwiricung des Kamtosoges aaf die Pilterkaamer unter- 
• brocfaen verdefal Die erforderlicae Ho^hspannung fur die 

spamiongslUbxenden-Bieitrodea liefert ein dafdr vorgeaehe- 

ner meichrichter. 

**r Sitter iet indixiduell fur die Yerbrennangeanlagen, fOr 
die er Torgeeehen iat. aualegbar. Venn der Pilter a«ch be-' 
rorsug* fur xdontinduatrieile Hei^Baulagen W geaehen 
1st, 8d echlieBt das aeinen Bimate bei indnstrieUen Aula-* 
gen, bei denen am reinlgende fiauchgase auiaien, nieht ana. 

Me an Band der Zeiehnuug weitergehend erlau- 

tert* Ba zeigen: 
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*igur 1 elaen Tertijfcalflolmilrk torch den 

PUter, 

Pigur 2 - einen Sofcnitt nach. liijie U _ jf 
. in Pigur 1 , . 

Pigur- 3 ale Braufaieht anf einerffieaer- 

sohlagselefctrode, " 



Pigur 4 



Jigar 5 



*igur 6 



die .taBicht der SprQhspitze eiaer 
spaimmigsfahrenaeii Elektrode, 

einen Barstenkopf fur die Bleder- 
echlags elektrodea , 

einen BUretettfcopf mc die apanmmgB- 
fahrenden Blektroaen." 



Der Pilter beateht aus aer ia Slime der in ?igttr t elBee _ 
26l0lme " ten ™ «i reinigenden Can durehstrSaten 

Pilterkamaer 11, vobei die Ittngrawne 12 arisohetf de* id - 
der Pilterkaamer 11 angeordneten Btfcdel HieaerechUgseleJc.. 
troden 1 3 ^ den sentrMcu den Hiedereohlagaelektrod-ea 
13 a^eordneten, spaimungBltthrenden Blelrtroden H paaaiert 
warden. Bex* Paaaieren der Sprttfaspitseri 141 der apannnnga-. 
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ftthrenden BleJctroden 14 werden die im Gas befinilichen 
Sohvpbestof fe - teste tmd/oder flSssige Partikel aLs ter- 
brenmmgsprodukte Vzw* Biiokfltando aue der mtvollsl^Ddigen 
Yerbrennraig - raiipolar aufgeladen tmd die unipolar anige- 
ladenen Partikel sod arm an der Junenwandung 131 der tfieder^r 
sohlagselektrode 13 abgeschieden* 

POr die Juz£ reohterhaltung der Wirksamkeit dee Piiters 1st 
es erforderlich, insbeeondere die JTiederschlageelektroden 
13i an den en sich die abgeschiedenen Partikel absetzen, von 
Zeit ssu Zeit zu reinigen. Zu die Bern Zweck is* eine IBntnenm- 
barfceit der spannungsftthrendeu JSleirtroden 14. ans der Pil- 
terkaomer 11 raid damit ans den ffiederscfiagsel^fctroden 13 - * 
vorgeeehen, die es gestattet, die Hiedefcechlfcgselefctroden 
U ait BOreten gemaB Pigur 5 raid die spanmmgeXftbrenden 
Elektroden 14 mit Bfestai geoSB Pigur 6 zu reiaigen* Die 
MSgliobkeit saxr Entnahme der sp anmmg«£fihxend en Elektroden 
14 aue der Pilterkaamer 11 wird dadurch eroffhet, daO das 
Oberteil der Pilterkaamer 11 ais abnehabare Haabe 111 aaege- 
bildet 1st, and die sparamngeftthrenden Blektroden 14-^gemein- 
oao an einer aus etnea Bahaen 16 una daran angeordneten Tra^ 
rersen 161 beateheriden Tragerkonetraktion aufgehangt sind, 
die nacb Abheben .der Hanbo 111 aas 4er Pilterkaamer 11 ent- 
nehnbar 1st. 



2206057 



- 9 ~ 



Me eprnmnngaiateendea Kektrodea 14 mit der niaht 
dargaatelltaa Spann^sguelle tmaittelbar d«rah die let 
te^ea Worsen den leiteddea, an die Spa^u^o- 

guelle angeschXoaBeuen (1 7 ) 16 T arba*len. J** Si _ - 

oherhaitagrfi^^ ia t daf3r St >r g a gatragen, da* der ib»- 
talc* 162, 171 beta Abheben der Ha*ba 11-1 toe*b^cha* - 
wird* - - 



aaa das ge,^ ta 41 , ^^.^ : 
«. M. «e BlaglSmre 1? 4m , loaer8chlagBeIjefctr(> _ 

«- 13 «*. den Bpa^ette^ 1+ 

*- 1» PaptereSoke abfUllbar tot. 



-Aamelderin: 



Dor to trader Brflelcenbau O.H- Jucho 
4600 Bortaimd, JachostraBe 100 
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4ns|rt o he 



0 mettrofilter, beatehend a«s etoer Mtexkaanaer «i* etoer 

^ ^ - reinigende 6a s aa fufi der Eaa- 
^ Gimr ^^^so^u^ far das gereinigte Gas a. 
Kopf der Ka, D er m*l etoer Mehrsahl von In der Kaaaer to 
Abatand voneinander angeerdneten, aich to Strgmangorlch- 
tang de„ Gases eratreclcenden, geerdeten, xobxf onaigen Hie- 
aerschlagaelelctroden sowie Wentoiaeh darin angeardneW 
• apannangsfflhreadeu- Mefctroden, die an ihrcn freien. der 
^rittaoftoung *«r dae Oaa ^efcenrten Eaden SprUhnpit- 
2611 '** die JLbseheidnng Ton f eaten and oder 

^olgen Parmato aua de* Abgae T(m Hei^antogen, d^ 
^2^nnzeletoet t dafl a2.rtl.iehe spaxmangafOhrenden Sle* 
treden an etoeo, 8lc * obetoalb der Wadersehlagsel elrtr oaW 
eretrecJcenden Bahaen hangend to den Kiederachiagselefctro- 
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'den nach Abheben einer die Jiltcrkjmmor abs chile Ben- 
den Eatibe.atis der Pilterfcammer geaeinsao enfcnehmbar 
. angeordnet sind. 

- ' - 

■ - - - 

2. Blektrof liter nach ^nspxuch 1, dadurch gefcennzeiohnet, 

daB die an ihreh aaatrittsseitigen Stirnseiten anfgeweite— 
tea HiedexschlagHelefctroden ©it- ihren artfgeweiteten End en 
tarter Ubercleckttng der Zwis oh^nxattme bfindig gegeneinander 
anliegen tmd Ton .einer den Yjerbleibendea* Emm zwisclxen 
yilterfcammerwandirog tmd meJctrodenbfirdel abscbirmenden 
Hanschette eingefaflt sind* 

3*- JSLektrof ilter nach ^nspraeh 2-, dadtobh- gefcennzeielmet, 
daB die Me derschlags elektro den miter Bildtmg eines secbs- 
eoJcigen Buudes aufgeweitei? Bind. - - 

4* Blettrof ilter nach den Artspriiohen 1 bis -3, dadnrch gefc^nn-- 
zeiohnet* daB der sich fiber in der fUterkaomer angeordne- 
to Ieelatoren abstutzende^ ©it die Bpanmmgaf^brenden Elefc- 
trod.en tragenden Sravereen vereehene Bahmen mid die frarer^. 
*m die elektriechen Xeiter XUr die spannungsiaimenden 
Ulektroden Bind. 
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5. BleJctrofitter nach den JUaprOohon 1 bie 4, dadviroh ge- 
k^mnseiofanet. daB der die Pntejiaaafe* abachlieflenaea 
Haube ein die elektriaohe YerbitfUmg ^itohen d«a apan- 
" ^^Bftlfarendeii Bleitrbden tew. den die Elektroden tr a - 
gadm Bahmen trad der SpannungoqueUe beim Jlbhebe* der 
ffaube unterbrechender Sohalter zngeordnet let. 

'* Ble *t™>**l*er nach den Aneprttchen 1 bis 5, dadnrca ge- 
Jramwictaet, daB die Pilterirtmaer bodenaeitig in ei^ 
Iriobter mit Sehieberrersohlttfl Bbergeht. 
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